states for all thresholds ( Fig. S1 and S3, and tables S1 and S2).
Discussion

229
The association with mycorrhizal fungi has been indicated as a key acquisition in the evolution of plants, 230 nevertheless its effect on plants diversification has not been evaluated before. Here we presented the first 231 attempt to assess the relationship between mycorrhizal associations and diversification rates of plants. Due 232 to the undersampling of seed plants phylogeny and mycorrhizal state database, we used a simple and 233 conservative approach that allows us to tackle this question. 234 Our results showed that there was no difference on diversification rates between AM, EM and NM fam 235 ilies ( Fig. 3; Table S14 and S15). This shows that families that acquired novel mycorrhizal associations 236 (EM and NM) do not have higher diversification rates than families that retained the ancestral state (AM), 237 contrary to what was expected in a scenario of key innovation in mycorrhizal associations as a mechanism of 238 diversification. Thus, regarding our first question, the lineages that established derived mycorrhizal associa 239 tions do not differ in their diversification rates from AM families. Contrary, our analyses showed that families 240 with mixed mycorrhizal state have higher diversification rates than AM and NM families ( Fig. 3 , Table S14 ).
241
Mixed families included three subtypes of mixed: families with AM and NM species, families with AM and EM 242 species and families with AM, EM and NM species; the three subtypes had higher diversification rates and 243 there was no significant difference on rates between them. This shows that regardless of the mycorrhizal 244 states that composed the mixed families, they have the highest diversification rates, suggesting that it is the 245 diversity of mycorrhizal states that promotes diversification rather than a specific mycorrhizal state.
246
In addition, there was a positive and significant association between mycorrhizal diversity index and 247 diversification rates, which does not depend on our categorical criteria of mycorrhizal state assignment to 248 families. These associations with diversification rates, are observed when correcting or not for the phyloge 249 netic structure, suggesting that the relationship is not due to phylogenetic relatedness between families. Also, 250 the patterns are observed under different scenarios of extinction, and even with ϵ = 0.9, where extinction 251 could have an important role, the relationship is conserved. Given that diversification rates are determined 252 by age and richness of the family, the effect of those variables could have driven the relationship between 
Figure captions
